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COMPOSITION FOR TREATING ACNE 

The present application is based on a 
Provisional Application filed September 13, 1996 
and having U.S. Serial No. 60/026,036. 

Field of the Invention 
The present invention is generally directed to 
a composition and method for treating acne. More 
particularly, the present invention is directed to 
the use of a protein produced by bacteria from 
dairy or classical propionibacteria that inhibits 
the growth of bacteria that cause acne. 

Backgrou nd of the Invention 
Acne (formally known as "acne vulgaris") is a 
skin disease which afflicts, in some form, 
approximately 80 to 90 percent of all teenagers. 
Acne can. also affect many adults and infants. The 
severity of acne can range from minor skin lesions 
called comedones to nodules and cysts which can 
potentially permanently scar skin tissue. 

The areas of the body that are commonly 
affected by acne are the face, chest and upper 
back. These areas of the body have a high 
sebaceous gland concentration which causes the skin 
to be oily. 

Acne is believed to start with increased 
release of hormones in the body such as androgens. 
Young adults going through puberty, for instance, 
tend to produce more hormones such as androgens. 
It is believed that androgens stimulate the 
sebaceous glands to produce more sebum, which is an 
oily substance released on the skin. Sebum is a 
lipid-laden product comprised of a mixture of fats, 
waxes and fatty materials. 

As more and more is produced, sebum can 
agglomerate and form solid plugs known as comedones 
in the hair follicles. Formation of a comedone, in 
turn, causes layers of dead skin known as keratin 
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to accumulate and be retained within the lining of 
the follicles • The buildup of keratin causes 
hyperkeratosis of the follicular opening, which can 
completely close off the follicular canal. 
5 Within the follicular canal are bacteria 

indigenous to the follicular lining. Included in 
the bacteria are anaerobic, gram positive organisms 
classified for instance as Propionibacterium aiSnfiS 
or Propionibacterium granulosum. When comedones 

10 form in the follicular opening, these bacteria feed 

on the sebum. Specifically, the bacteria produce 
lipases that hydrolyze triglycerides and release 
free fatty acids. The fatty acids thus generated 
in combination with the bacteria activate the 

15 immune system of the body causing inflammation, 

swelling and redness around the follicle. 
Depending upon the degree of inflammation, 
pustules, cysts, nodules, and papules may form. 
In the past, many different treatments have 

20 been proposed for curing acne. Such treatments 

include topical keratolytic agents, topical or 
systematic antibiotics, or hormonal treatments 
designed to limit sebum secretion. Unfortunately, 
some of these treatments can produce adverse side 

25 affects. 

Topical keratolytic agents include, for 
instance, tretinoin and benzoyl peroxide. These 
anti-acne agents prevent the blockage of follicular 
canals and reopen clogged follicular openings by 

30 breaking down keratin. Some keratolytic agents, 

however, can irritate the skin causing excessive 
dryness, scaling, swelling, burning, peeling, 
redness and allergic reactions. 

Antibiotics that have been used in the past to 

35 treat acne include tetracycline, erythromycin, 

clindamycin , meclocyclin , metronidazole , 
minocycline and doxycycline. While administration 



of these drugs is often effective in treating acne, 
antibiotics have several disadvantages. For 
example, when taken orally, antibiotics may cause 
many undesirable side effects including abdominal 
cramps, black tongue, fatigue, depression, nausea, 
and other various effects. When applied topically, 
the antibiotics can loose their effectiveness if 
used for a prolonged period of time due to 
resistance developed by the bacteria. 

The hormones estrogen and antiandrogens have 
also been used to treat acne in severe cases. 
These hormones when taken, orally, however, can 
feminize adolescent males and can increase the risk 
of blood clots and cancers. Thus, hormones are 
rarely administered orally. 

In view of the disadvantages associated with 
current acne treatments, a need exists for an acne 
preventive agent that does not create any of the 
above adverse side effects. A need also exists for 
an anti-acne agent that destroys the bacteria that 
causes the inflammation associated with acne. 

summary of the Invention 

The present invention recognizes and addresses 
the foregoing disadvantages, and others of prior 
art constructions and methods. 

In summary, the present invention is generally 
directed to an anti-bacterial protein referred to 
as a bacteriocin, that can be used to destroy and 
inhibit the growth of the bacteria that are 
responsible for the inflammatory symptoms 
associated with acne. According to the present 
invention, the bacteriocin is produced by a 
bacteria from the genus Propionibacterium and 
particularly from the classical or dairy strains. 
For instance, in one embodiment, the bacteriocins 
can be produced from Propionibacterium iensenii^ 
and more particularly by the B12 64 strain of 



Propionibagt^ri^m iensenli , it has been discovered 
that these bacteriocins not only can be used to 
treat acne but are stable across a pH range and at 
relatively high temperatures. This stability 
coupled with the fact that the bacteriocin is 
produced by a food related organism, makes the 
bacteriocin of the present invention a highly 
effective and desirous agent for treating acne. 

Bacteriocins produced by Propionibacterium 
j.ensenii are discussed in United States Patent No* 
5,63 9,659 which is incorporated herein by reference 
in its entirety. In the prior application, the 
bacteriocins were used primarily to inhibit the 
growth of bacteria cultures of Lactobacillus 
bulgarigUS and streptococcus thermophilus in order 
to control the pH of a food product, such as 
yogurt. It was not disclosed nor was it apparent 
in that application, however, that the bacteriocins 
may also be used to inhibit the bacteria associated 
with acne and other medical ailments. 

Accordingly, it is an object of the present 
invention to provide a method and a composition for 
treating acne. 

Another object of the present invention is to 
provide a method and composition for treating acne 
that involves the use of bacteriocins produced from 
one or more strains of bacteria classified in the 
genus Propionibacterium. 

Another object of the present invention is to 
provide a composition containing bacteriocins 
produced by Propionibacterium jensenii that destroy 
and inhibit the growth of bacteria associated with 
acne. 

It is another object of the present invention 
to provide a topical preparation for treating acne 
that contains bacteriocins produced by 
Propionibacterium iensenii . 



still another object of the present invention 
is to provide a method for destroying and 
inhibiting the growth of propionT bacterium acilfiS 
and Propionibacterium gr^^nulO^mn using a 
bacteriocin produced by Prop ion ibacterium j^nsenii^ 

These and other objects of the present 
invention are achieved by providing a process for 
treating acne. The process includes the step of 
treating an infected area of the body with an 
effective amount of bacteriocins produced by a 
species of Propionibacterium, such as 
PT-opionibacterium jens^nil. to destroy cutaneous 
bacteria responsible for causing acne and other 
diseases- Specifically, the bacteriocins are 
capable of inhibiting the growth of acne bacteria 
such as Propion ibacterium acn^^ and 
Propionibacterium granulosum. In one embodiment, 
bacteriocins produced by the B1264 strain of 
propion ibacterium j^n^gnil are used. 

The bacteriocins of the present invention may 
be used alone to treat acne or in conjunction with 
other anti-acne agents. In particular, the 
bacteriocins are believed to be well suited for use 
with keratolytic agents such as benzoyl peroxide, 
retinoic acid and salicylic acid. 

When applied to the skin, the bacteriocins are 
preferably combined in a topical composition. As 
such, the present invention is also directed to an 
anti-acne composition. Besides containing 
bacteriocins produced by a species of 
Propionibacterium, such as Propionibacterium 
jenseni i ^ the composition can also contain other 
anti-microbial agents, wetting agents, keratolytic 
agents, chelators, linolenic acid, preservatives, 
and drying agents. The composition can contain all 
or a mixture of some of the above ingredients as 



desired. 

Other objects, features and aspects of the 
present invention are discussed in greater detail 
below. 

Pgtailgd Description of Preferred Embodiments 

It is to be understood by one of ordinary 
skill in the art that the present discussion is a 
description of exemplary embodiments only, and is 
not intended as limiting the broader aspects of the 
present invention, which broader aspects are 
embodied in the exemplary construction. 

The present invention is generally directed to 
a composition and method for treating acne and 
other medical conditions. In particular, a 
bacteriocin produced by dairy propionibacteria, 
such as ProDionibacter i t^jT] jensenij , is used to 
destroy and inhibit the growth of bacteria that 
cause acne and other medical ailments. 
Specifically, it has been discovered that the 
bacteriocins of the present invention inhibit the 
growth of Pronion ibacteriuTn acnes and 
Prop i pn i bagteri \m aranulosuip, which are cutaneous 
bacteria present in the follicular canal of the 
skin. 

In order to treat acne, the bacteriocins 
produced by dairy propionibacteria are applied 
topically in the infected area. As will be 
described in more detail hereinafter, the 
bacteriocins can be combined with various 
ingredients to form a topical composition. Once 
applied to the skin, the composition destroys the 
bacteria associated with acne reducing inflammation 
and infection. 

Besides acne, the bacteriocins of the present 
invention, because they inhibit the growth of 
cutaneous bacteria, can also be used to treat other 



medical ailments and diseases. Specifically, the 
bacteriocins can be used to treat any medical 
condition caused by cutaneous bacteria ; such as the 
ones identified above. For instance, it is 
believed that the bacteriocins of the present 
invention can also be used to treat endocarditis, 
brain abscesses, dental infections, conjunctivitis, 
pulmonary infections, and peritonitis. 

A bacteriocin is an anti-bacterial agent 
comprising a protein or a complex of proteins. The 
bacteriocins for use in the present invention are 
derived from bacteria cultures of propionibacteria, 
such as the classical or dairy species of 
Propionibacterium. The classical or dairy species 
include Propioni bacterium jgnsenii , P. 
acidipropionici , p. f reudenreichii subspecies 
f reuden re i ch i i and fihermanii . and P. thoen ii^ 
These classical species are extremely useful 
organisms in the food industry and are found in 
dairy fermentations, other natural fermentations 
such as silage and olives, and soil. During 
fermentative metabolism, they convert glucose and 
lactate to propionate, acetate, and carbon dioxide. 
The inhibitory effects of propionate and acetate 
are potentiated by the low pH encountered in Swiss 
cheese and other fermented products. Of particular 
advantage, the classical or dairy species of 
propionibacteria are food related bacteria that can 
be safely consumed in human food. 

In one embodiment, bacteriocins produced by 
the B12 64 strain of Propioni bacterium jgnsenii have 
been found particularly well adapted for use in the 
process of the present invention. Besides being 
effective in inhibiting the growth of cutaneous 
bacteria cultures, bacteriocins produced by the 
B1264 strain of Propionibacterium j^nsgnii are very 
stable. Through testing, it has been discovered 
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that these bacteriocins can withstand temperatures 
of up to 100*^0 for at least sixty minutes, remain 
active in a pH range from about 2 to about 10, are 
stable to solutions of sodium chloride, are stable 
in alcohols, are stable in up to 4M urea solutions 
and are stable in solutions of anionic detergent 
sodium dodecyl sulfate. Bacteriocins produced by 
the B1264 strain of Propionib acterium iensenii have 
a molecular size of between about 3,000 to about 
10,000 Dalton. 

Although it is believed that other strains of 
Propionibacterium, such as Propionibacterium 
iensenii , may produce bacteriocins that can be used 
in the present invention, it has been discovered 
that bacteriocins produced by the B1264 strain are 
particularly effective at inhibiting the growth of 
and destroying bacteria cultures believed to be 
responsible for many of the symptoms associated 
with acne and other diseases or conditions. These 
bacteriocins, for instance, have been found to be 
effective in destroying bacteria cultures of 
Propionibacterium acnss and Propionibacterium 
granulOSUm* More particularly, the bacteriocins 
have been found to inhibit the growth of 
Propionibacterium acnes ATCC 6919, 

PrQPionibagtgrium acnes atcc ii827, and 

Propionibacterium aranulosum atcc 25564, It has 
also been observed that the bacteriocins inhibit 
Propionibacteriuin aYidiim ATCC 25577 and 
Propionibacterium lymphophilum ATCC 27520, which 
are strains of bacteria commonly present on the 
skin but not at the present time known to be 
associated with acne. 

It should be understood that the scope of the 
present invention is not to be limited to the use 
of bacteriocins produced by B1264 strain of 
Propionibacterium iensenii. The use of 
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bacteriocins produced by the B12 64 .strain of 
Propionibacterlum jensgnii merely represents one 
embodiment of the present invention. It should be 
understood that the present invention is directed 
5 to the use of bacteriocins produced from any strain 

of Propionibacterlum, and particularly to the 
classical or dairy strains. In a further 
alternative embodiment, it has also been discovered 
that bacteriocins produced by T^actococcus lactis 

10 subsp. lactis also inhibit cutaneous bacteria and 

thus can be used in the process of the present 
invention. As will be demonstrated in the examples 
to follow, provided herein is a simple screening 
test for determining whether a particular strain of 

15 propionibacteria produces a bacteriocin that will 

inhibit the cutaneous bacteria responsible for 
causing acne. 

In order to produce the bacteriocins, a 
particular strain of Propionibacterlum is first 

20 grown in a suitable medium. As the bacteria grows, 

the bacteriocin of the present invention is 
produced* Once produced, the bacteriocin can be 
isolated and combined in a topical composition for 
application to the skin. It is believed that only 

25 a few molecules of the bacteriocin will be required 

to kill a cell of the targeted bacteria. 

In forming a topical preparation, the 
bacteriocins of the present invention can be 
combined with a wide variety of ingredients that 

30 can be added in order to facilitate application to 

the skin, to provide a benefit to the skin, or for 
some other benefit. For instance, the bacteriocins 
may be combined with other anti-acne agents, 
wetting agents, chelators, preservatives, or drying 

3 5 agents. For example, the bacteriocins of the 

present invention may be used in combination with 
all types of anti-acne agents that have anti- 
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microbial properties and/or keratolytic properties. 
In particular, the bacteriocins may be used in 
combination with antibiotics. Of particular 
importance, however, it is believed that the 
5 bacteriocins would be well suited for use with 

compositions that will break down keratin such as 
salicylic acid, retinoic acid, and benzoyl 
peroxide. Benzoyl peroxide is also known to have 
some anti-microbial effect. 

10 Wetting agents that may be used with the 

bacteriocins include quaternary ammonium compounds, 
sodium dodecyl sulfate, polyphosphates, carbopol, 
propylene glycol, polyethylene glycol, 
polyoxyethylenesorbitans, and mixtures thereof. 

15 Chelators can be included in the composition for 

binding with metal ions in order to facilitate the 
destruction of bacteria cells. Exemplary chelators 
that may be used in the present invention include 
EDTA, citric acid, and phosphoric acid. Linolenic 

20 acid may be also added to the composition in order 

to maintain the formulation of sebum in balance on 
the skin. 

The composition of the present invention 
containing the bacteriocins may also contain 
25 preservatives, such as benzoic acid, butylated 

hydroxy anisole (BHA) and parabens. If desired, 
drying agents may also be added to the composition, 
such as alcohols. 

The present invention may be better understood 
30 with reference to the following examples. 

EXAMPLE I 

The following is one procedure that may be 
used in order to produce bacteriocins from 
Propionibacterium, such as Propionibacterium 
35 jenseniif and particularly from the B1264 strain of 

Propionibacterium iensenii . 

PropionibQCtgrimTl iensenii B1264 obtained from 
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the All Union Collection of Microorganisms at the 
Russian Academy of Sciences in Moscow (48 h, 0.1% 
inoculum) was added to sodium lactate broth (NLB) 
and held for 10 days at 32°C under flowing CO. (0.4 
li/min) to permit culture growth and bacteriocin 
production* The cells were removed from the 
cultures by centrifuging at 6,300 x g for 30 min at 
4°C and filtering through a 0.45 ^ra pore-size 
filter. 

The bacteriocins produced were precipitated by 
adding to the filtered supernates ammonium sulfate 
(70% final concentration) gradually with constant 
stirring. The mixture was then held overnight at 
4''C. The bacteriocins were agglomerated and fomned 
into pellets by centrifuging at 19,600 x g (30 
min) . 

The pellets containing the bacteriocins were 
resuspended in 0,1 M sodium phosphate buffer (pH 
6.4) at 5% original volume. Preparations to be 
examined for activity against £. acnes may be 
resuspended at 0.2% of original volume. The 
solution was dialyzed exhaustively against the same 
buffer at 4''C using 3,500 molecular weight cut-off 
dialysis tubing. The dialysis removed salts and 
other low molecular weight components contained in 
the solution. The dialyzed preparation was th^n 
sterilized by passing it through a 0.45 pore- 
size filter resulting in a more concentrated crude 
bacteriocin preparation. 

EXAMPLE II 

The bacteriocins produced in Example I were 
then assayed against a reference culture of 
T^ctQbacillus delbrueckii subspecies iQgtis* 

I., delbrueckii subsp. lactis ATCC 4797 was 
grown overnight in Lactobacilli MRS broth at 37''C. 
Sufficient amounts of the culture were added to 5 
mL soft MRS agar (Lactobacilli MRS broth containing 
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0.75% agar) to yield a final population of =10^ 
cells per xnL, The culture-soft MRS agar mixture 
was poured over the surface of sterile MRS agar 
(1.5% agar) plates. 

Bacteriocins produced by PropionibacteriuTn 
jensenii according to the procedure of Example I 
were diluted in serial two-fold dilutions. 
Dilutions were applied (in 10 portions) to the 
surface of the prepared plates. The plates were 
held at 37''C under flowing CO:- (0.4 L/h) for 16-18 
hours and examined for zones of inhibition. It was 
observed that the bacteriocins inhibited the 
cultures of L. delbru^ckii subsp. lactig> Titers 
were expressed as the reciprocal of the highest 
dilution inhibiting the indicator culture and are 
reported in activity units per milliliters. 

Using the procedures described in Examples I 
and II, any strain of Propionibacterium, such as 
Propionibacterium iensenii . can be screened and 
tested for bacteriocin production. Once 
bacteriocins are found to exist, they can be easily 
tested against cutaneous propionibacteria as 
explained in the following Examples. 

EXftMPLE III 

The following represents one method for 
detecting bacteriocin inhibition against cutaneous 
propionibacteria contained in cultures. The method 
is referred to as the deferred agar spot assay 
modified appropriately for cutaneous 
propionibacteria and is particularly well adapted 
for use with bacteriocins produced by 
Propionibacterium iensenii. 

Each pure culture of possible bacteriocin- 
producing Propionibacterium (PropioTiibacterium 
jensenii ^ is grown at 32°C for 48 h in sodium 
lactate broth (NLB) . Each producer culture (10 ^iL) 
is then spot-inoculated to the center of sodium 
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lactate agar (NLA) plates and held at 32*^C under 
flowing COv for 8 days to permit bacteriocin 
production. 

Propionibacterlum acnes . Prop ion ibacteri urn 
5 granulosum or other cutaneous propionibacteria to 

be examined for sensitivity to the bacteriocin are 
grown in actinomyces broth (Difco Laboratories, 
Detroit, MI) at ST'^C for 2 days under anaerobic 
conditions (BBL GasPak system) • Plates containing 

10 possible bacteriocin-producing cultures are 

overlaid with 5 inL of soft actinomyces agar 
(actinomyces broth containing 0.75% agar) 
containing 15 of the culture being examined for 
sensitivity. To eliminate inhibition by H^O.-. or 

15 organic acids, separate filter paper discs 

containing 15 ^L of catalase and pronase E (20 
mg/mL) are applied near the growth of the producer 
culture . 

Plates are incubated anaerobically at 37°C for 

20 24-48 hours to permit growth of the culture being 

examined for sensitivity and are examined for zones 
of inhibition. Inhibition that is not affected by 
catalase and is sensitive to protease is considered 
to be due to a possible bacteriocin. 

2 5 From the above procedure, it was discovered 

that bacteriocins produced by the B1264 strain of 
Propionibacterium jensenii inhibited the growth of 
bacteria cultures of Prppionibagterlum Qgn^g ATCC 
6919, Propionibacterium acnes ATCC 11827 and 

30 Propipnibaptgrium granulosum ATCC 25564. 

The above-described procedure may be used to 
screen any bacteriocin produced by 
Propionibacterium jensenii against any strain of 
cutaneous propionibacteria. 

35 EXAMPLE lY 

The following procedure is a method for 
detecting bacteriocin activity in solution against 
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cutaneous propionibacteria. The method can be used 
for screening any bacteriocin produced by 
Propionibacterium- The following procedures 
include both the spot on lawn method and the 
critical dilution method, 

Propionibacterium acnes . Prop \ QTl ifeactgrxum 
granulosum . or other cutaneous propionibacteria to 
be examined for sensitivity to the bacteriocin are 
grown in actinomyces broth at 37''C for 2 days under 
anaerobic conditions- Cultures (15 mL) being 
examined for sensitivity are added to soft 
actinomyces agar (5 ml) and the mixture is applied 
uniformly over each actinomyces agar plate. 
Preparations concentrated so as to contain 6,400 
Activity Units/ml of bacteriocins are spotted (25 
jLtl spots) onto the surface of the prepared plates. 
These plates are held at 3Tc for 2 days under 
anaerobic conditions to permit growth of the 
cutaneous culture and examined for zones of 
inhibition (lack of growth) where the bacteriocin 
was applied. Zones are evidence of bacteriocin 
inhibition. 

This method can be modified to permit 
quantitation of bacteriocin activity against 
cutaneous cultures by preparing serial two-fold 
dilutions of bacteriocin solution and applying 25 
/iL spots from each dilution to the surface of the 
plates (containing cutaneous propionibacteria 
cultures in soft actinomyces agar) . These plates 
are held at 37^C for 2 days under anaerobic 
conditions to permit growth of the cutaneous 
culture and examined for zones of inhibition (lack 
of growth) where the bacteriocin was applied. 
Titers can be expressed as the reciprocal of the 
highest dilution inhibiting the indicator 
Propionibacterium culture and are reported in 
activity units (AU) per mL. 



The above-procedure can be used to screen the 
effectiveness of any bacteriocins produced by 
Propionibacteriuin against any cutaneous 
propionibacteria . 

EXAMPLE V 

Bacteriocins produced by the B1264 strain of 
PropionibacteriuTn jgng^nii were tested against 
cutaneous propionibacteria obtained from patients. 
Specifically, clinical specimens of open comedones 
or blackheads were obtained from fifteen patients. 
The comedones were homogenized and cultured on 
Marshall and Kelsey Medium as described in an 
article entitled: "Microbiology of Comedones in 
Acne Vulgaris" by Marples , et al . . J, Inv^^tt 
permatol . . Volume 60, Pages 80-83 (1973) and New 
Propionibacteria Isolation Medium as described in 
an article entitled: "New Medium for Isolating 
Propionibacteria and its Application to Assay of 
Normal Flora of Human Facial Skin" by Kishishita, et 
^1^, Applt Environr MicrPbiol^/ volume 40, Pages 
1100-1105 (1980) . 150 clinical cultures were 
isolated and identified by biochemical profiles and 
fatty acid analysis, 

Bacteriocins produced by the B1264 strain of 
Propionibacterium iensenii were tested against the 
clinical isolates. The bacteriocins inhibited all 
150 clinical isolates. Of the 150 isolates, 129 
were identified as Propion ibacterium acnes and the 
remaining 21 were identified as Propionibacterium 
granulosum, 

EXAMPLE YI 

Bacteriocins produced by the P126 strain of 
PrQPipnibflgtgrium iensenii were also tested against 
various cutaneous propionibacteria. It was 
observed that these bacteriocins did not inhibit 
the bacteria cultures although further testing may 
be needed to confirm these results. It is 
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believed, however, that other strains of 
propionibacterium jgng^nii will produce 
bacteriocins that may be used in the process of the 
present invention. 
5 EXAMPLE YII 

The following procedure was developed 
according to the present invention in order to 
further purify bacteriocins produced by 
Propionibacterium, especially bacteriocins produced 

10 by Propionibacterium jensgnil > 

A strong anion exchange resin, BIORAD MACRO- 
PREP Q (typically 6 milliliters packed wet volume), 
was prepared by washing 5 times with 0.025 M or 0,1 
M sodium phosphate buffer (pH 6,0) containing 0.1% 

15 TWEEN 80, centrifuging at 6,3 00 x g for 10 minutes, 

and decanting supernates. Crude bacteriocins 
produced by the B1264 strain of Propionibacterium 
jensenii as prepared in Example I (1 ml, 1600 
AU/ml) were dialyzed for 24 h at 4oC in 3500 MWCO 

20 tubing against 0.025 M sodium phosphate buffer (pH 

6.0). The dialyzed bacteriocins were mixed with 
the washed resin, and held with gentle stirring for 
10 minutes. Contaminating proteins, but not the 
bacteriocins, adsorbed to the resin. lEC-purified 

25 bacteriocins were recovered by decanting the 

supernate, repeatedly (5 to 6 times) washing the 
support with 1 milliliter of 0.025 M or 0.1 M 
sodium phosphate buffer (pH 6.0) containing 0.1% 
TWEEN 80 and combining the supernate and washings, 

30 The above batch anion exchange chromatography 

procedure was found to yield 145% recovery of 
bacteriocin activity and a 22-fold increase in 
purification. Because of the increase in activity, 
it is believed that the above purification 

35 procedure may have removed some agents that were 

interfering with bacteriocin activity. 



EXAMPLES VIII 
The following three examples were performed in 
order to determine the stability of the 
bacteriocins produced by the B1264 strain of 
Prgpionibagterium ienseni l when contained in 
various solvents. In one particular application of 
the present invention, the bacteriocins may be 
combined with an alcohol in producing a topical 
preparation. Thus, the following tests were 
performed in order to ensure that the bacteriocins 
would remain active in such preparations. Crude 
bacteriocins produced by the B12 64 strain of 
Propionibacteriuin iensenii as prepared in Example I 
were combined with methanol, ethanol and 
isopropanol and sterile deionized, distilled water 
to a final concentration of 0%, 15%, 30% and 50% 
(v/v) • Each mixture was held at 18°C to 22°C for 0, 
30, 60, 90 and 120 minutes and examined for 
activity against lu. dglbru^gkii subsp. lactig ATCC 
4797. Under the assay conditions, sodium phosphate 
buffer (0.1 M, pH 6.0) containing the same solvent 
concentrations did not inhibit the sensitive 
indicator culture. Therefore, mixtures were 
assayed directly for bacteriocin activity. 
The following results were obtained: 
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Table 1 

Effect of solvents on Cru de Bacteriocins 




30 



Ethanol and isopropanol may possibly be used 
in a topical preparation containing the 
bacteriocins of the present inventxon for treating 
acne. As shown above, neither solvent had a 
dramatic effect upon the activity of the 
bacteriocins. 

BUBl""-'' III 

The same procedure described in Example VIII 
above was also carried out on bacterloc.ns produced 
by the B1264 strain ot r rnrior i n.r,t« iyn o^nss^ii 
that were partially puri£ied by ion 
Chromatography as described in Example VII above. 
The following results were obtained: 
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Table 2 

Effect of Solvents on lEC Purified Bacteriocins 



Solvent 


Activity (AU/ml) 




0 min^ 


30 inin. 


60 min* 


90 min. 


120 min. 


Methanol 0% 


400 


200 


200 


200 


400 


Methanol 15% 


200 


200 


200 


200 


200 


Methanol 3 0% 


400 


200 


200 


200 


400 


Methanol 50% 


200 


200 


200 


200 


200 


Ethanol 0% 


400 


400 


200 


200 


400 


Ethanol 15% 


400 


200 


200 


200 


400 


Ethanol 30% 


400 


200 


200 


200 


200 


Ethanol 50% 


400 


200 


200 


200 


200 


Isoprop 0% 


400 


200 


200 


200 


400 


Isoprop 15% 


200 


200 


200 


200 


200 


Isoprop 30% 


100 


100 


100 


100 


100 


Isoprop 50% 


100 


100 


100 


100 


100 



As shown above, none of the solvents had a 
dramatically adverse impact upon bacteriocin 
20 activity, further suggesting that the bacteriocins 

are well suited for use in topical preparations. 

EXRMPLE X 

The same procedure described in the Example 
VIII above was repeated except for the fact that 
25 the bacteriocins, instead of being examined for 

activity against L. delb-rueckii subsp. lactis , were 
examined for activity against Propionibacterium 
acnes ATCC 6919. The following results were 
obtained: 
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Table 3 

Effect of Solvents on Bacteriocins 
Assayed Against £. Acne 



Solvent 


Activity (AU/ml) 




0 inin. 


30 min. 


60 min. 


90 min. 


120 min. 


Methanol 0% 


A nn 

*-k \J \J 


Ann 


Ann 


Ann 

*% \j yj 


:>nn 


Methanol 15% 


Ann 


9 nn 


200 


400 

*9 \J \J 


400 


Methanol 3 0% 


A on 


<# u u 


Ann 

H W 1/ 


Ann 

*t w u 


A nn 






0 n n 


^ n n 
^ u u 


Ann 


A nn 




400 


400 


400 


400 


400 


Ethanol 15% 


400 


400 


200 


200 


400 


Ethanol 30% 


400 


200 


200 


200 


400 


Ethanol 50% 


400 


200 


200 


200 


200 


Isoprop 0% 


400 


400 


400 


200 


200 


Isoprop 15% 


400 


400 


400 


200 


200 


Isoprop 30% 


400 


400 


200 


200 


200 


Isoprop 50% 


100 


100 


100 


100 


100 



35 



As shown above, again, none of the solvents 
had a dramatically adverse impact upon bacteriocin 
activity, even when examined for activities against 
Propjgnibagterium acn^s. 

EXMPLE XI 

Besides bacteriocins produced by 
Propioni bacterium iensenii. it was also discovered 
that bacteriocins produced by Lactococcus lactis 
subsp. 3-actis also inhibited cutaneous bacteria. 
These bacteriocins are commercially known as nisin 
or NISAPLIN. 

Specifically, a solution of nisin containing 
4,000 International Units per milliliter was tested 
for activity against Propionib acterium ^s^ixsiS. ATCC 
6919, Propioni bacterium agn^g ATCC 11827, 
Prop i on 1 b a c t e r ium aiodum ATCC 25577 and 
Propionibacterium qranulosum ATCC 2 5564 according 
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to the method described in Example IV above. It 
was observed that nisin inhibited all of the 
cutaneous cultures , 

Nisin at a final concentration of 400 
5 International Units per milliliter was also added 

to broth cultures of each of the above bacteria 
strains. The broth cultures were incubated 
anaerobically at ST'^C for 24 hours. It was 
observed that nisin markedly reduced the growth of 
10 each culture of cutaneous propionibacteria . 

In view of these results, it is believed that 
nisin jnay also be used in the process of the 
present invention as an anti-acne agent or as an 
agent for treating other diseases caused by 
15 cutaneous bacteria. 

It should be understood that the present 
invention is not limited to the specific bacteria 
or processes described herein and that any 
bacteriocin equivalent to those described falls 
20 within the scope of the present invention. 

Preparation routes of the bacteriocins and process 
steps of inhibiting bacteria are merely exemplary 
so as to enable one of ordinary skill in the art to 
produce the bacteriocin and use it according to the 
25 described process and its equivalents* 

It will also be understood that although the 
form of the invention shown and described herein 
constitutes a preferred embodiment of the 
invention, it is not intended to illustrate all 
30 possible forms of the invention. In addition, it 

should be understood that aspects of the various 
embodiments may be interchanged both in whole or in 
part. The words used are the words of description 
rather that of limitation. Various changes and 
35 variations may be made to the present invention 

without departing from the spirit and scope of the 
invention. 
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WHAT IS CLAIMED IS; 

1. A method for treating and preventing acne 
comprising the step of: 

applying to skin a composition containing 
an anti-bacterial agent, said anti-bacterial agent 
5 comprising a bacteriocin produced by dairy 

propionibacteria, said bacteriocin inhibiting the 
growth of cutaneous bacteria that cause acne* 

2. A method as defined in claim 1, wherein 
said bacteriocin are produced by Propionibacterium 
jensenii. 

3. A method as defined in claim 1, wherein 
said bacteriocin are produced by the B1264 strain 
of Propionibacterium jengenii> 

4. A method as defined in claim 1, wherein 
said composition contains other anti-bacterial 
agents besides said bacteriocin. 

5. A method as defined in claim 4, wherein 
said other anti-bacterial agents comprise a 
material selected from the group consisting of 
salicylic acid, retinoic acid, benzoyl peroxide and 

5 mixtures thereof, 

6. A method as defined in claim 1, wherein 
said composition further comprises a wetting agent. 

7. A method as defined in claim 1, wherein 
said composition further comprises a chelator. 

8. A method as defined in claim 1, wherein 
said composition further comprises a drying agent. 

9. A method as defined in claim 1, wherein 
said composition further comprises linolenic acid. 

10. A topical composition for treating and 
preventing acne, said composition comprising: 

at least a first anti-acne agent and a 
second anti-acne agent, said first anti-acne agent 
5 comprising a bacteriocin produced by dairy 

propionibacteria, said bacteriocin inhibiting the 
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growth of cutaneous bacteria that cause acne, said 
second anti-acne agent comprising a material 
selected from the group consisting of salicylic 
10 acid, retinoic acid, and benzoyl peroxide. 

11. A composition as defined in claim 10, 
wherein said bacteriocin is produced by 
Propionibacterium jgnsenii^ 

12. A composition as defined in claim 10, 
wherein said bacteriocin is produced by the B1264 
strain of Propjonibagt^riym j^ns^nii* 

13. A composition as defined in claim 10, 
further comprising a wetting agent. 

14. A composition as defined in claim 10, 
further comprising a chelator. 

15. A composition as defined in claim 10, 
further comprising a drying agent. 

16. A composition as defined in claim 10, 
further comprising linolenic acid. 

17. A method for treating and preventing acne 
comprising the step of: 

applying to skin a composition containing 
an anti-bacterial agent, said anti-bacterial agent 
5 comprising a bacteriocin produced by 

PropionibQgtgriuin jgnsgni.i> 

18. A method as defined in claim 17, wherein 
said bacteriocin is produced by the B1264 strain of 
Propionibacterium j^ng^nii ■ 

19. A method as defined in claim 17, wherein 
said composition further comprises an anti-acne 
agent, said anti-acne agent being capable of 
breaking down keratin. 

20. A method as defined in claim 17, wherein 
said composition further comprises a solvent, said 
solvent comprising an alcohol. 

21. A process for controlling the growth of 
bacteria cultures containing bacteria selected from 
the group consisting of Propionibacterium acnas and 
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Propionibacterium granulosum . said process 
5 comprising the step of adding to said bacteria 

cultures a bacteriocin produced by dairy 
propionibacteria . 

22. A process as defined in claim 21, wherein 
said bacteriocin are produced by Propionibacterium 
jensenii. 

23 • A process as defined in claim 21, wherein 
said bacteriocin are produced by the B1264 strain 
of Propionibacterium jgns^nii> 
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